Introduction
Inspiration is perhaps the most precious gift a teacher can offer her students. Back in the year 2000, one assignment in my 1 Lecturer, Department of Linguistics, Faculty of Arts, Chulalongkorn University, Bangkok, Thailand first course in historical linguistics was to read a paper discussing the different layers of Chinese loanwords in Thai. Fascinated, I stood in front of the classroom and reported on what I had read. At the end of the presentation, Professor Pranee Kullavanijaya plainly asked me a short but penetrating question: "How do we know which layers each of the loanwords belong to?" That was one of the defining moments in my life, one which led me onto this journey as a historical linguist. This humble paper is an attestation of Professor Pranee's dedication to inspiring and illuminating her students.
The ethno-linguistic make-up of mainland Southeast Asia observed today is a product of successive migrations, ethno-linguistic shifts, and hybridization that started a few millennia ago. It might not be amiss to say that the most critical period of the transformation that gave rise to the current ethno-linguistic landscape was when the Tai, the Burmese, and the Vietnamese came to dominate the peninsula through an ethnic and political succession rooted in a southward spread of agricultural practices (O'Connor 1995) . However, it is unclear when the transformation occurred. O'Connor places the Tai migration into Southeast Asia in the first millennium CE. Diller (2000) more specifically suggests that the southwestward migration of Tai speakers started in the 10 th century. In contrast, Saraya (2002:24) believes that, due to population growth, Tai speakers began to spread south in the 12 th century at the latest. Similarly, Diskul (1996) suggests that the migration probably started before Kublai Khan's southern campaign in the 13 th century. The earliest date proposed is perhaps that by Wongthes (1994:22-24; 2005:180-184) who speculates that Tai speakers started their movement around the first century BCE. Because historical records only take us so far back in time, a picture of when the ethnolinguistic expansion occurred must come from other types of evidence.
From a linguistic point of view, the ethnolinguistic transformation resulted in a vast Tai-speaking territory stretching from Northern Vietnam to Northeast India, and from Southern China down to Malaysia. Among the branches of the Tai language family, according to Li (1960 Li ( , 1977 , an overwhelming majority of Tai varieties now spoken in mainland Southeast Asia all belong to one branch, namely Southwestern Tai (SWT). Better-known SWT languages include Thai 2 , Lao, Yuan or Northern Thai, Lue, Shan, Black Tai, and White Tai. Therefore, dating the spread of SWT languages from southern China in present-day Guangxi or eastern Yunnan may facilitate a more precise identification of when the ethno-linguistic transformation took place. To this end, Chinese loanwords may be used as powerful evidence for situating the expansion of SWT languages in prehistorical chronology. This paper thus examines layers of Chinese loanwords in Proto-Southwestern Tai (PSWT), the hypothetical ancestor of all modern SWT varieties, as evidence for the spread of SWT into mainland Southeast Asia.
Loanwords as evidence for Sino-Tai contact
Loanwords are words adopted into one language from other languages. For example, English has borrowed a large number of words from Spanish, including cargo, mosquito, plaza, salsa, ranch, rodeo, etc. These loanwords are clear attestations of the linguistic contact between English and Spanish, which in turn testifies to historical contact between speakers of the two languages. Not only can they provide a picture of how the contact occurred, but they can also, in many cases, reveal when it took place. For example, Dahl (1951) identifies Malagasy etyma of Sanskrit origin and proposes that its speakers left Borneo after the arrival of Indian influence in the Indonesian archipelago in the fifth century CE. Likewise, Chinese loanwords in PSWT can be used as evidence for Sino-Tai contact, particularly in speculating as to when SWT languages began to spread from their Sinospheric homeland into mainland Southeast Asia.
Although Tai and Chinese are nowadays classified in two distinct language families, their historical connection has long been a topic of great interest. While Tai is a branch of the Kra-Dai language family, also known as Tai-Kadai, Chinese belongs to the Sino-Tibetan family. Nonetheless, the fact that they share a number of typological characteristics including tonality and monosyllabicity, as well as a large set of common vocabulary, led many to view them as genetically related (Conrady 1896; Grierson 1903; Li 1976; Luo 1997; Manomaivibool 1976b; Nishida 1975; Schmidt 1926; Wulff 1934) . According to this view, the shared etyma include cognates as well as a large set of loanwords from different periods. However, an alternative view that the similarities between Tai and Chinese are results of extensive and prolonged language contact (Benedict 1942 (Benedict , 1975 (Benedict , 1997 Haudricourt 1954; Ostapirat 2005; Sagart 2004 Sagart , 2005 Wulff 1942 ) has been gaining acceptance in the past few decades. If the two language groups are indeed genetically unrelated, all the shared Sino-Tai vocabulary must be considered loanwords. Without denying the possibility of the Sino-Tai hypothesis, this paper, in accordance with the latter view, assumes that all etyma shared by Tai and Chinese are due to borrowing.
With respect to Chinese vocabulary in Tai languages, a number of studies (Li 1976; Nishida 1975; Wang 1966) Manomanivibool (1975 Manomanivibool ( , 1976a . Not only does this excellent study propose Chinese etymological sources for many words in Thai, but also shows that the language contains at least four different layers of Chinese-related vocabulary including Pre-Middle Chinese, Middle Chinese, and Post-Middle Chinese 3 . It uses phonological changes as criteria for placing the etyma in one of the layers. For example, Thai tʰâː 'wharf' from 渡 dù must have been borrowed before Middle Chinese because it does not reflect the rounding of a to ɔ 4 Similarly, Thai fùn 'dust' from 粉 fěn is analyzed as a Late Middle Chinese loan because the initial f-indicates that it was borrowed after the process of labiodentalization had taken place in Chinese. While this study successfully uncovered the multiple layers of Chinese loanwords, it cannot be used directly to infer the date of the spread of SWT. This is because it does not aim to determine which etyma were borrowed separately by Thai or which ones already existed in Proto-Southwestern Tai (PSWT), the reconstructed ancestor of SWT.
In summary, a sizeable body of literature demonstrates clearly that Chinese loanwords abound in Tai. These loanwords are clear attestations of Sino-Tai contact, for which historical documents only provide a very blurred picture. However, the present knowledge of Chinese loanwords in Tai still cannot provide a specific date of the spread of SWT into mainland Southeast Asia. Therefore, this paper specifically addresses layers of Chinese etyma in PSWT.
Method and Data
The dating of Chinese loanwords in SWT involves three major steps. The first one is positing etyma of Chinese origins that are reconstructible for PSWT. Lexical data from 28 languages from Gedney's Comparative Tai Source Book (Hudak 2008) as well as the author's field notes (Pittayaporn 2005) and other published wordlists and dictionaries (e.g. Harris 1975; Hudak 1994 Hudak , 1996 Hudak , 2001 Kullavanijaya 2001; Luo 1999; Xing 2000) were systematically compared. Using the Comparative Method, only those that show regular correspondences established in Li (1977) , Jonsson (1991) , Sarawit (1973) , and Pittayaporn (2009b) are considered to have existed in PSWT. The PSWT forms are based on the phonological reconstruction proposed by Pittayaporn (2009b) . From among the 1159 etyma in Gedney's wordlist, 91 were identified with high level of confidence as PSWT etyma of Chinese origin. Most etymologies are based on Manomaivibool (1975) as well as earlier works, especially those by Haudricourt (1954) and Wulff (1934 Wulff ( , 1942 Li's (1971) Old Chinese and Karlgren's (1957) Middle Chinese. Table 2 summarizes the sources of Chinese reconstructed forms used in this paper.
The last step is to infer, based on the loanword data, the date of the spread of SWT languages into mainland Southeast Asia. Crucially, the latest layer of Chinese loanwords is taken as evidence for the dating. As a proto-language is by definition the language ancestral to modern varieties, etyma that are not reconstructible to PSWT must have been innovations introduced after the proto-language diversified into daughter languages. If the diversification is a consequence of language spread, the date of the diversification and the date of the SWT expansion should be quite close. Therefore, the date of the spread of SWT into mainland Southeast Asia can be estimated on the basis of the date given to the stage of Chinese from which the latest layer of loanwords came. Table 3 are reconstructed with *-l-and *-r-in PSWT and must have been borrowed before the LH period. Note that PSWT *klaː C 'rice seedling' has tone *C rather than the expected tone *B.
The second group consists of Chinese loanwords that begin with voiceless sonorants in PSWT. According to Baxter (1992: 188-220) , OC voiceless sonorants had turned into other sounds such as tʰ-and l-by the time of LH. These etyma are given in Table 4 . Note that 'gill', 'central root', and 'soot' are not found in the list of reconstructed OC etyma but show initial voiceless sonorants, which suggests pre-LH origin. Also included in this set are PSWT etyma with initial *hcorresponding to Chinese *ŋ-. These must have been borrowed relatively early because they show voicelesss onset pointing to the archaic initial voiceless sonorants.
The third group comprises a few etyma with initial uvular *q-in PSWT. Baxter and Sagart (2007) propose that OC had uvular stop *q-and *ɢ-but neither survived into LH as reconstructed by Schuessler (2007 Schuessler ( , 2009 . Chinese loanwords in PSWT beginning with uvular stops in Table 5 must have been borrowed quite early on. However, it is puzzling that two out of the three etyma starting with *q-in PSWT are actually reconstructed with *k-in OC.
The fourth group consists of a number of etyma with very conservative initial consonants, as shown in Table 6 . The PSWT forms *ruə B 'to leak', *rak D 'armpit' and *rom B all show initial *r-, reflecting medial *-r-in OC. These must have been borrowed before LH because OC *-r-had changed to l-by LH time (Baxter 1992; Schuessler 2009) 8 . Note that the reconstruction of medial -r-in the OC forms of 'armpit' and 'shadow' are not certain, but the liquid is attested in Vietnamese râm 'shade', most likely an ancient Chinese loan 9 . In addition, PSWT *liəŋ C 'to nourish' suggests OC *ɢ(r)aŋʔ, which Baxter (1992) reconstructs as *(l)jaŋʔ. The initial *l-in PSWT indicates that the etymon was borrowed into Tai before the LH period. Also included in this set are *tuə A and *xwaː A . The Chinese sources of these two etyma had changed their onsets to d-and w-by the LH period. Note that the PSWT form of 'right' has tone *A rather than the expected *C tone.
8 Manomaivibool (1976a) claims that the etyma were borrowed from a non-standard dialect during Han times. 9 Chinese has two similar etyma differing in tone: 蔭 yìn 'shade' from OC *q(r)əm-s and 陰 yīn 'dark' from *OC *q(r)um. Vietnamese râm is more likely from the former but with an unexpected tone. One expected but very important generalization about these pre-LH loanwords is that they are all reconstructible to Proto-Tai (Li 1977; Pittayaporn 2009a) . This means that they were borrowed during the PT period and then passed down to PSWT. Moreover, the reconstructed PSWT forms seem to be more evolved than OC but still recognizably older than LH. The only exceptions are 'classifier for animal' and 'right' for which modern Tai languages disagree on what the PT onsets might have been (Gedney 1989a; Pittayaporn 2009a; Thurgood 2002) . This observation suggests that they were borrowed sometime between OC and LH. If OC was spoken in the first half of the first century BCE and LH started around the the first century CE (Schuessler 2009: 29) , then these pre-LH loans were possibly borrowed by Tai in the later half of the first millenium BCE.
Note that Li (1976) and Nishida (1975) consider a number of the etyma analyzed here as Pre-LH loans, e.g. 'fog', 'to leak', 'six', 'lung' etc., to be Sino-Tai cognates, evidence for a genetic relationship between Tai languages and Chinese. However, comparison between Tai and Chinese alone is not sufficient to ascertain the status of these items. Data from other branches of Kra-Dai must also be systematically compared to know whether they are reconstructible to a deeper level than PT.
Later Han Chinese layer
The second oldest layer corresponds to the LH period of Chinese, which was spoken around the first and second centuries. The reconstruction of LH is based on data from modern dialects including Min as well as transcription of Sanskrit Buddhist texts from the Han period. Although LH is about 500 years earlier and clearly more conservative than EMC (Schuessler 2009: 29) , loanwords borrowed during these two periods are extremely difficult to tell apart. The most reliable clues for distinguishing LH from EMC loanwords are in the rimes. Many Chinese loanwords in PSWT, given in Table 7 , show conservative rimes that had been modified before the time of EMC. D 'lung' also shows a final consonant *-t which points to -s and must have been an LH loan. Although the PSWT form of this etymon is similar to both the OC and LH forms, the PT reconstruction for this etymon is *pwɤt D , which favors viewing it as a LH loan. The most likely scenario is that it was borrowed before -s developed into the Departing tone but after the vowel had lost its front quality. Furthermore, the monophthongal rime in PSWT *ɟɯː B 'name' from PT *ɟɤː B points to OC *mə-dzə(ʔ)-s.
In addition to rimes, a few etyma given in Table 8 can also be identified as LH loans from their onset. More specifically, OC *ɡ-had become ɣ-by the time of EMC. A few loanwords still retain the velar stop, which reveals their LH origin. Note that the PSWT *ɡaː C 'to trade' unexpectedly 10 Vietnamese has borrowed this Chinese etymon as nàng 'princess, lady', pointing to the same sources as PSWT *naːŋ A . In contrast, the Sino-Vietnamese reading for the character 娘 is nướng, showing closer resemblance to the EMC and LMC forms.
shows the voiced *ɡ-instead of the expected voiceless *k-as in LH. Also included are *cet D 'seven' and *pet D 'duck' whose onsets and rimes are quite stable from OC, LH, EMC, and even LMC. However, Pittayaporn (2009a: 100-101) argues that these two etyma and the word for 'lung' discussed above were borrowed extremely early as they predated the emergence of contrastive aspiration in Thai. If this is true, 'seven' and 'duck' might have been borrowed around the same time as 'lung' in the LH period.
Like their pre-LH counterparts, LH loanwords are also reconstructible at the PT level, indicating that they were borrowed in the PT period. The only possible exceptions are 'salty', 'sand', and 'left', which show dubious vowel reflexes in modern languages (Pittayaporn 2009a) . Because the first century CE is thought to be the onset of the LH period (Schuessler 2009: 29) , the borrowing must have taken place sometime in the first half of the first millennium CE. By the PSWT period, they were fully integrated as part of the native lexicon. In addition to the etyma discussed in this section, a number of others might have also been borrowed in this period. However, they are unfortunately indistinguishable from EMC loanwords.
Early Middle Chinese layer
A number of Chinese loanwords in PSWT belong to the third layer, which corresponds to the EMC period around the sixth to seventh centuries. The reconstruction of EMC is based mainly on the rhyming dictionary Qièyùn ( 切 韻 ) compiled in 601 CE during the Sui dynasty (Baxter 1992:35-41; Pulleyblank 1970; 1984:2-3; 1991:1-3 ). Because EMC is very similar to LH, except for a few innovations, it is difficult to distinguish loans from the two periods. However, a few etyma, given in Table 9 'to split' indicates that it was borrowed after LH ɑi changed to EMC a.
In addition to etyma that are clearly EMC loans, there are items that can be placed in either layer with equal plausibility. However, these loanwords are clearly older than LMC as they still preserve the EMC voiced stops that had been lost by the LMC period. Although the etyma in this group, provided in Table 10 , are tentatively grouped with EMC loans, they could have been borrowed from LH as well. Note that a few items in this group also show conservative rimes that predate LMC. For example, PSWT *bɛː A 'raft' points to LH ɛ or EMC ɛːj rather than LMC aːj.
Moreover, there are a few etyma, provided in Table 11 , that could be from either LH or EMC, but do not go back to voiced obstruents in Chinese. It is difficult to say whether they were borrowed from LH or EMC, but their rimes indicate clearly that they must have been borrowed before LMC. The front vowel *ɛː in PSWT *kɛː C 'to untie', *ʔɛːk D 'yoke', *ʔɛːn B 'swallow', *lɛːw C 'to finish', and *pɛːt D 'eight' points to LH or EMC ɛːj, ɛ, and ɛː rather than 11 These forms very closely resemble Vietnamese canh 'soup' and khách 'guest'. their LMC counterparts. Lastly, the palatal nasal in PSWT *ɲiː B 'two' and *ɲɔːm C 'to dye' points to the palatal nasal ɲ-in EMC rather than the liquid r-in LMC. Note, though, that the vowel of 'to dye' resembles more closely nhuộm, the corresponding Chinese loan in Vietnamese.
Unlike the LH layer, a sizeable number of EMC etyma are not old enough to have been part of PT. Although all of them are commonly found among modern Tai languages, a few are possibly not reconstructible back to the PT level, e.g. 'to split ', 'level', 'copper' 'soup' and 'ox' 12 . This observation suggests that PT began to diverge sometime during the EMC period so that only etyma borrowed before the diversification became part of PT, while those that were not incorporated early enough can only be reconstructed to intermediate daughter languages.
12 The status of *ŋuə A 'ox' is unclear because it is found only in SWT varieties (Gedney 1989b ). However, it is possible that it is a PT etymon that was lost elsewhere outside of SWT. 
Late Middle Chinese layer
The last layer of Chinese loanwords in SWT consists of forms from the LMC period. LMC is thought to have been spoken in the latter half of the first millennium from the end of the seventh century. The reconstruction of LMC phonology is based primarily on the Yùnjìng (韻鏡), the earliest attested rhyme table, dating from 1161 CE in the Northern Song dynasty. It is, however, believed to reflect the standard language of the late Tang period (Baxter 1992: 41-43; Pulleyblank 1970; 1984: 3-4; 1991: 3)
The first set of etyma, given in Table 12 , comprises those that show voiceless aspirated stops corresponding to EMC voiced stops. According to Pulleyblank (Pulleyblank 1970; 1984: 67-68) , EMC voiced obstruents had become partially devoiced consonants with accompanying murmur by the time of the Yùnjìng. LMC loanwords beginning with these devoiced stops were thus borrowed into Tai as voiceless aspirated rather than voiced stops. Note that the Chinese character 騎 has two readings qí 'to ride' from LMC kʱi and jì 'horsemen' from LMC kʱi C . While the meaning of PSWT *kʰwiː B agree with the former, its form is more similar to the latter. The next group of Chinese loanwords in PSWT, given in Table 14 , consists of a few etyma with onsets that suggest LMC labial fricatives, which developed from EMC labial stops followed by palatal and labial glides (Baxter 1992; Karlgren 1957; Li 1971; Pulleyblank 1984) . The PSWT forms *pʰuː C 'person' and *pʰuə A 'husband' had initial pʰ-which suggests that an intermediate stage between EMC p-and LMC f-. As for PSWT *pʰɤŋ C 'bee, beeswax', the aspirated onset *pʰ-itself could have come directly from EMC pʰ-but the rime *ɤŋ points to LMC əwŋ rather than EMC uawŋ. More interesting is the voiced fricative *v-in PSWT *vuː A 'to float'. The form must have been borrowed after the labiodentalization but before the obstruent devoicing.
Also included in this layer are a few etyma, provided in Table 15 , that could have been from either EMC or LMC with equal probability. Because neither their onsets nor their rimes are useful in precisely placing them in one of the two layers, they are tentatively put together with the clear LMC etyma.
Unlike loanwords in earlier layers, an overwhelming majority of PSWT forms of LMC origin cannot be reconstructed to PT. Those that are possibly reconstructible are 'insect', 'first (month)', and 'to transcend', but they are all etyma that could be placed in either the EMC, or the LMC layers. This observation suggests that PSWT was contemporaneous to LMC.
Other common SWT etyma
In addition to etyma belonging to the four layers, there are a number of forms, given in Table 16 , whose periods of borrowing are unclear. Their rimes and consonants resemble forms from multiple stages of Chinese, including LMC and even EM. The most plausible hypothesis is that these words were borrowed at different periods. For example, the low numbers *saːm A 'three' and *siː B 'four' are certainly reconstructible all the way to PT, and might thus have been borrowed in the Pre-LH or LH period. In contrast, the high number *kaw C 'nine' shows semi-regular sound correspondences among its modern reflexes, and might thus have been borrowed in the LMC or EM period. It is also interesting to note that the low numerals were borrowed in earlier periods than higher numerals. This is contradictory to the cross-linguistic observation that lower numerals are more resistent to borrowing (Matras 2007) . Table 17 , are commonly found in modern SWT languages but they cannot be reconstructed for PSWT. This indicates that they were borrowed into daughter languages after the diversification of PT. All of these forms appear to have Mandarin-like features. Since these post-PSWT loans do not have reconstructed PSWT forms, Black Tai (BT) forms are given as representatives. Interestingly, they resemble very closely their corresponding forms in Vietnamese, i.e. ngân 'silver', mực 'ink', việc 'work', and chiên 'to fry'. It is very likely that they are in fact not direct loans from Chinese but were borrowed through Vietnamese.
Dating SWT migration
From the chronological classification of Chinese loanwords in PSWT, a clearer picture of the contact history between Chinese and Tai has emerged. The multiple layers of Chinese loanwords in PSWT clearly demonstrate that Tai was in close contact with Chinese for at least one thousand years before the spread of its SWT branch. As the earliest layer displays archaic features intermediate between OC and LH, the Sino-Tai contact must have started at least in the Western Han time toward the end of the first millennium BCE. This contact persisted through the Later Han, Sui, and Tang periods as testified by the LH, EMC, and LMC layers respectively. However, the fact that the latest layer of Chinese etyma in PSWT corresponds to LMC suggests that the dating of LMC itself is key to dating the spread of SWT.
According to Pulleyblank (1970; 1984: 3-4; 1991: 3) , LMC was the standard language of the Tang Empire. Its reconstruction is based mainly on the Yùnjìng compiled sometime between 742 and 756 CE. Although this rhyme dictionary is not attested in its original form, it served as the basis for the sound glosses in Yíqiè Jīngyīngyì (一切經音義) compiled by Hùi Lín (慧琳) who died in 810 CE. However, the earliest evidence for LMC phonological features is from sound glosses in Yán Shīgǔ's ( 顏 師 古) commentary to the Hànshū (漢書) as well as Tang Buddhist transcriptions from the latter half of the seventh century. Therefore, the LMC layer indicates that PSWT, the ancestor of modern SWT languages, was still in contact with Chinese in the late seventh century. If one assumes that the diversification of PSWT into its daughter languages is due to the movement of its speakers out of the homeland, the spread of SWT into mainland Southeast Asia must have started after the LMC period. This suggests the eighth century as the upper bound of the period of SWT expansion.
To estimate the lower bound is harder and thus needs collaboration from nonlinguistic evidence. First considering the linguistic evidence, it is significant that none of the Chinese loanwords in PSWT can be analyzed with confidence as coming from EM. This means that PSWT had developed into daughter languages before the time EM supplanted LMC as the lingua franca of the Chinese empire. Because the first attestation of EM is the Yuan rhyme dictionary Ménggǔ Zìyùn (蒙 古 字 韻 ) compiled in 1308 CE (Pulleyblank 1984: 3-4; 1991: 3-4) , PSWT must have developed into daughter languages by the end of the thirteenth century. However, the history of SWTspeaking kingdoms indicates that this date is probably too late as the early Taispeaking kingdoms had already emerged by the time (Gosling 1998: 11-36; Hall 1968: 170-172; Sai Aung Tun 2009: 14-20; Wyatt 1984: 5-6, 33-49) . Moreover, the word syām, an ethnonym for various SWT-speaking groups, is first attested in Cham and Pagan inscriptions from the eleventh and twelfth centuries. (Ferlus 2006; Luce 1958 Luce , 1959 Phumisak 1976) . Therefore, the tenth century is the most plausible lower bound for the period of SWT expansion.
In summary, the LMC layer of Chinese loanwords in PSWT indicates that SWT began to spread into mainland Southeast Asia after the seventh century. On the other hand, non-linguistic evidence suggests that the linguistic expansion must have started before the eleventh century. Therefore, this paper proposes that SWT speakers began to spread southwestward from Guangxi sometime between the eighth and the tenth centuries.
Conclusion
The current ethno-linguistic landscape of mainland Southeast Asia is due in large part to the spread of SWT speakers from southern China. A lack of historical record makes the dating of the SWT expansion a difficult task. As this study has shown, linguistic evidence can help shed light on this important prehistorical event. More specifically, Chinese loanwords in PSWT, the hypothetical ancestor of all SWT languages, are important evidence for the dating of the spread of SWT languages. Altogether four layers of Chinese loanwords existed in PSWT, namely PreLater Han Chinese (Pre-LH), Later Han Chinese (LH), Early Middle Chinese (EMC), and Late Middle Chinese (LMC). Crucially, the LMC layer indicates that the SWT spread must have started after the EMC period. In collaboration with nonlinguistic evidence, the loanword evidence suggests that SWT began to spread southwestward in the last quarter of the first millennium CE.
